Introduction
The structure of the nucleon is of fundamental interest. Almost all the non-dark-matter mass in the Universe is contained within the nucleon. The nucleon is unique among systems of ordinary matter in that most of its mass is not due to the masses of its constituents. For example, QCD calculations of nucleon mass [1] propose that most of the nucleon's mass is due to the energy in the gluon fields. Such strong gluon fields are expected to give rise to significant numbers of virtual quark and antiquark pairs. Indeed, the importance of this sea ofpairs has been demonstrated [2] in the analysis of νN scattering. Since the nucleon contains no net strangeness, any effect of strange quarks on the structure of the nucleon should be attributable to the strange-quark sea. Hints of the importance of the strange quark sea to the mass of the nucleon [3] or to the spin structure of the nucleon [4] raise the question of whether static properties of the nucleon ground state, such as the electromagnetic form factors, also depend on the strength of the strange-quark sea.
Parity-violating electron scattering
Measurements of the electromagnetic form factors of the proton and neutron provide two pieces of data, as a function of Q 2 , from which a two-component quark flavor separation is possible. If, however, a third quark flavor, that is strangeness, needs to be extracted, additional experimental data are needed. This third piece of a e-mail: kaniol@calstatela.edu data can be provided by parity-violating electron scattering [5] . Interference between photon and Z 0 exchange gives rise to a helicity-dependent asymmetry in the elastic scattering cross-section. For the Q 2 range, 0.01 GeV 2 ≤ Q 2 ≤ 1 GeV 2 the experimentally measured asymmetry A P V is expected to lie between 10 −7 and 10 −4 , where The asymmetry has been exploited by several other groups (G0) [6] ,(A4) [7] , (SAMPLE) [8] besides HAPPEX to obtain nucleon strange-quark electromagnetic form factors. Given the experimentally challengingly small asymmetries it has been a boon that different groups with different techniques have attacked the same question in overlapping Q 2 regions.
HAPPEX II, 2004 results
We have measured [9] the parity-violating electroweak asymmetry in the elastic scattering of polarized electrons from 4 He at an average scattering angle θ lab = 5.7
• and a four-momentum transfer Q 2 = 0.091 GeV 2 . From these data, for the first time, the strange electric form factor of the nucleon G The European Physical Journal A pair consists of opposite helicity windows, with the helicity of the first window in each pair chosen at random. The details of the measurement are described in the paper [9] .
We report [10] the most precise measurement to date of a parity-violating asymmetry in elastic electron-proton scattering. The measurement was carried out with a beam energy of 3.03 GeV and a scattering angle θ lab = 6
• , with the result A P V = −1.14 ± 0.24 stat ± 0.06 syst × 10 −6 . From this we extract, at Q 2 = 0.099 GeV 2 , the strange form factor combination G 
HAPPEX II, 2005 preliminary results
The 2005 experimental procedure was the same as that in 2004 except for some improvements to the shielding of the septa magnets that allow us to go to 6
• . In 2005 we recorded 35 million helicity window pairs for the 4 He data, and 25 million window pairs for the hydrogen data. 
Comparison of HAPPEX and world data
In fig. 1 we show a comparison of the HAPPEX 2005 preliminary results to the combined world's data for Q 2 ≈ 0.1 GeV 2 . The outer two ovals show the 68% and 95% probability contours. The HAPPEX 2004 data are included in the probability contours calculation.
We show in fig. 2 The G0 results in fig. 2 indicate that the combined strange electromagnetic form factors for the nucleon are positive for larger Q 2 . The HAPPEX Collaboration has been approved to extend the measurements to Q 2 = 0.6 GeV 2 . This is an important check on the G0 results. The future point is placed on zero in the figure and shows the expected error bar. We expect to be able to make the measurement in 2008.
